1. Introduction. Rota [5] has shown recently that if {T n } is a sequence of conditional expectation operators,
and X is a random variable such that 2 (2) E(\X\\og+\X\) < oo, then the sequence {S n X} converges almost everywhere to an integrable function.
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Here an example is given showing that this result fails to hold if (2) is replaced by E \X\ < co. Moreover, it is shown that (2) is a necessary condition for the almost everywhere convergence of {S n X} for every {T n } if the underlying probability space (Q, a, P) is rich enough to support independent identically distributed random variables
The idea behind our approach has several other applications. One is that (2) is a necessary condition for
where Xi, X 2 , • • • are as above. (Sufficiency is well known.) Another is a variation on the strong law of large numbers.
The example has the following feature: The sequence of conditional expectations Ti, T 2 , • • • is defined by a decreasing sequence of sub-c-fields, hence the operator S n of (1) satisfies S n = T 0 T n T 0 .
Example.
Let X be an integrable random variable and {a n } a real number sequence such that 2 For real x, log + x = log x if x > 1, = 0 otherwise. 3 This significantly extends an earlier result of Chow and the present author [2] . In his paper, Rota assumes slightly more than (2), namely that E \x\ p < <*> for some p > 1, However, as he has observed elsewhere (at the Symposium on Ergodic Theory, Tulane University, October, 1961) and as is clear from his method of proof, the condition (2) is sufficient. Rota also proves a similar proposition for more general operators by reducing it to a question about successive conditional expectations. Other closely related results have been obtained by E. M. Stein [6] . 
By Borel-Cantelli, the definition of Y n , and (3), we have that almost everywhere Y n = E(X | X > On) for infinitely many positive integers ft. Therefore, lim sup n^w F n /n = oo almost everywhere, using (4). If X is nonnegative, then almost everywhere F x + • • * + Y n ^ Y n and lim m# n +*>SnXi = oo. Otherwise, one may proceed as follows: The condition (4) implies that a n -> «>, which im- Here, in short, the desired type of convergence fails to hold.
We now show that X and {a n } satisfying (3) and (4) exist. Let X be a random variable with the density /, relative to Lebesgue measure, where
where c satisfies J-oof(x)dx = 1. Let {a n } be any real number sequence such that P(X > On) = c/(n log ft) for all large ft. Then X is integrable, (3) is satisfied, and a n -» °°. The relation (4) also holds since for all large ft, log log a n > 1, nl0 * n f\(x)dx= Ul°gn a n < E(X I X > an) = E(X | X > aj/ft = c J an log log a n log log a n < log log n 2 , log n log ft 2 < ft 2 , > log log a n 2 log log ft 
